People in the early stages of Alzheimer's disease and related dementias (ADRD) are encouraged to engage in advance care planning (ACP) while they are still competent to appoint a surrogate decision maker and meaningfully participate in ACP discussions with the surrogate. In this NIH Stage I behavioral intervention development trial, we will adapt and test an efficacious ACP intervention, SPIRIT (Sharing Patient's Illness Representation to Increase Trust), with people with mild dementia and their surrogates to promote open, honest discussions while such discussions about end-of-life care are possible. We will first adapt SPIRIT (in person) to target people with mild dementia and their surrogates through a process of modification-pretestingrefinement using stakeholders (persons with mild dementia, family caregivers, and clinicians) and experts, including adapting the delivery mode to interactive web-based videoconference format (SPIRIT-remote). Then in a 3-group RCT with 120 patient-surrogate dyads, we will evaluate the feasibility and acceptability of SPIRIT in-person and SPIRIT remote, and preliminary efficacy of SPIRIT compared to usual care on preparedness outcomes for end-of-life decision making (dyad congruence on goals of care, patient decisional conflict, and surrogate decision-making confidence) shortly after the intervention. This Stage I research of SPIRIT will generate valuable insights regarding how to improve ACP for people with mild dementia who will progress to an advanced stage of the disease in the foreseeable future.
INTRODUCTION
Alzheimer's disease and related dementias (ADRD), affects over 5 million individuals in the US [1] . ADRD cannot be prevented and is incurable. Progressive memory loss and impaired reasoning and judgment are its main symptoms [2] . For this reason, people in the early stages of ADRD are encouraged to engage in advance care planning (ACP) while they are still competent to appoint a surrogate decision maker and meaningfully participate in ACP discussions with that surrogate [3, 4] . Yet only a minority (39%) of older adults with early cognitive impairment complete any form of ACP following their diagnosis [5] .
The failure to engage in ACP before the window of opportunity closes (i.e., before loss of decision making capacity) has serious adverse consequences and exerts the greatest impact on the surrogate. As a matter of course in ADRD, family members are left to make decisions regarding care transition, tube feeding, and other life-sustaining treatments without input from the person and in the absence of a full understanding of the wishes, values and preferences of the person [6] [7] [8] . Unfortunately, the culture of a technological imperative to deliver aggressive or futile medical care to very frail older adults drives end-of-life decision making especially when there has been no ACP [9, 10] .
To promote open, honest end-of-life care discussions when they are still possible, we will work with persons with mild dementia and their surrogates to adapt and evaluate an efficacious ACP intervention, SPIRIT (Sharing Patient's Illness Representations to Increase Trust; NIH Stage I behavioral intervention development [11] ). SPIRIT is a brief, scalable patient-and family-centered ACP counseling intervention based on the Representational Approach to Patient Education [12, 13] . Its goal is to promote cognitive and emotional preparation for end-of-life decision making for patients with a serious or life-threatening illness and their surrogates. SPIRIT focuses on having both the person with a serious illness and the surrogate fully understand end-of-life decision making in anticipation of a loss of decision-making capacity.
To produce an effective and maximally implementable ACP intervention for people with early stage dementia and their surrogates, we will first adapt SPIRIT in-person to target people with mild dementia and their surrogates through a process of modification, pretesting, and refinement using stakeholders (people with mild dementia, family caregivers, and clinicians) and experts, including adapting the delivery mode to interactive web-based videoconferencing, SPIRIT remote (Aim 1). SPIRIT is a counseling intervention conducted with the patient and surrogate together to promote authentic dialogue between them (not just to complete an advance directive document). To date, SPIRIT has been tested only in the face-to-face in-person modality. We will develop and test SPIRIT remote using interactive web-based videoconferencing with the goal of providing an efficacious ACP intervention to hard-to-reach populations without compromising the intervention integrity.
Then, in a 3-group randomized controlled trial (RCT) with 120 patient-surrogate dyads, we will evaluate the feasibility and acceptability of SPIRIT in-person and SPIRIT remote, and test their effects compared to usual care (wait-list control) on preparedness outcomes for end-of-life decision making (Aim 2). Our secondary aims are to compare the completion of advance directives among the three treatment conditions at 1-year post-intervention; and using qualitative interviews, in a sample of surrogates from each group, explore the perceived impact of the treatment condition at 1-year post-intervention on preparation for end-of-life decision making.
METHODS

Study design overview
This study is NIH Stage I intervention development research [11] that includes two stages: Stage 1A is to adapt, pretest, and refine SPIRIT, and Stage 1B is to rigorously evaluate the refined SPIRIT's feasibility/acceptability, and efficacy.
SPIRIT Intervention
SPIRIT is based on the Representational Approach to Patient Education [12, 13] . This approach melds two theories: Leventhal's common sense model [14] and the conceptual change model [15] . The common sense model proposes that individuals have representations of their illness or health problems. Representations are based on an individual's experiences, cultural traditions, or media and may not be medically accurate. It is critical to understand a patient's representations because they filter new learning: representations serve as the cognitive framework that affects whether or not individuals accept or reject new information [12] , and whether knowledge leads to behavior change [16, 17] , The conceptual change model proposes that the likelihood of learning increases when the individual has an opportunity to reflect and comment on current ideas when the individual is dissatisfied with current ideas or recognizes their limitations, and when alternative information is seen as beneficial [12, 13, 15, 18] . Learning and change can occur through integrating new information into existing representations to fill gaps in understanding, by clarifying existing representations to reduce confusion, or through replacing existing ideas with new information [18, 19] . The scientific premise for this study is that the Representational Approach to Patient Education requires an interventionist to elicit the patient's existing illness representations before providing new information [12, 13] . Then, the interventionist, the patient, and his/her surrogate have an opportunity to recognize gaps or confusions, and the interventionist can give new information that is specific and relevant, increasing the likelihood that it will be acted upon.
SPIRIT is a two-session, 60-minute, structured psychoeducational intervention, targeting both patient and surrogate. SPIRIT was developed by our team and extensively evaluated in patients with end-stage renal disease, advanced heart failure, and cardiac surgical patients and their surrogates [20] [21] [22] [23] [24] [25] . Using a structured intervention guide, the interventionist follows six steps: 1) assess illness representations, 2) identify gaps and concerns, 3) create conditions for conceptual change, 4) introduce replacement information, 5) summarize, and 6) set goals and plan [26] .
In its current form, all sessions of SPIRIT are conducted in a private room in a clinic and follow the structured SPIRIT Interview Guide. The goals of SPIRIT are to assist patients to clarify their end-of-life preferences and to help surrogates understand the patient's wishes and prepare for the surrogate role. Currently SPIRIT has two face-to-face sessions with patient and surrogate together. During the first session (~45 min.), an interventionist assesses the patient's and surrogate's cognitive, emotional, and spiritual/religious representations of the patient's illness, progression, and end-of-life care. This allows the interventionist to provide individualized information about topics, such as the effectiveness of life-sustaining treatment for people with progressive chronic illness (to be adapted for dementia) and assist the person with dementia to examine his/her values about life-sustaining treatment at the end of life. The interventionist also helps the surrogate prepare for end-of-life decision-making and for the emotional burden of decision-making by actively involving the surrogate in the discussion. If the surrogate is someone out of the order of the hierarchical compensatory model [27] (e.g., a sibling is chosen instead of a spouse or child), the interventionist explores potential family conflicts and encourages the dyad to talk with other family members and complete a medical power of attorney. A Goals-of-Care tool is completed at the end of the session to indicate the patient's preferences.
A brief second session (~15 min.) is conducted about 2 weeks later to address remaining or new concerns and questions raised after the first session. The interventionist documents the patient's end-of-life preferences and the surrogate's name and relationship to the patient in the medical record.
Stage 1A: SPIRIT adaptation, pretesting, and refinement
Guided by Stirman's framework for adaptations of evidence-based interventions [28] , we have identified modifications that are needed to target persons with mild dementia (See Table 1 ). Two investigators (MS and SW) will draft the initial content adaptations of the SPIRIT Interview Guide and work iteratively with the rest of the team members to complete the initial modifications.
Formative review by a panel of clinicians and content experts-After the initial modification, we will invite a panel of experts (N=5-7) who have not been involved in the development of SPIRIT and who have expertise in the theoretical underpinnings of SPIRIT, advance care planning, dementia, and ACP to provide written feedback on the modified SPIRIT Interview Guide. The panel will review the extent to which the SPIRIT Interview Guide (prescribed activities and interview questions) is relevant to the theoretical core elements and likely to be effective in achieving the intervention purpose (ACP goals) in this new population (persons with mild dementia and their surrogates) [29] . Panel members will rate: (a) the extent to which each activity is pertinent to the intended theoretical element (relevance), (b) the likelihood that each activity will successfully address the intended intervention goal (likely effectiveness), and (c) the extent to which language, nature of activities, interview questions, and enhanced consent techniques are appropriate for the population (appropriateness), on 4-point scales (e.g., 1=irrelevant, 4=essential). The panel will also be asked to comment on the activities and interview questions and to suggest content areas that have been omitted but should be included.
Analyzing review results and refining the intervention-This process will involve both quantitative indicators and the investigative team's careful judgment. We will compute the Content Validity Index (CVI; 0-1.0) as a quantitative indicator of acceptable content validity at the individual intervention activity level. Intervention activities and interview questions with a CVI < .78 ("excellent" CVI for intervention activities [29] ) will be reviewed for the nature of the problem; e.g., if an activity is rated as not relevant to its intended target, the investigative team may consider undertaking a major revision or removing it. If an activity is rated as relevant but not likely to be effective, the team will consider if it can be altered to increase its likely effectiveness. Narrative comments from the panel and follow-up interviews with panel members will be utilized to hone the intervention.
SPIRIT remote-We will adapt SPIRIT to a videoconference format so that patients and surrogates can receive the intervention in their home. We anticipate SPIRIT delivery via videoconferencing will require minimal training of the interventionist and instructions for participants. The equipment needed for videoconferencing includes a computer, a webcam, a headset, a microphone (if not already present in the computer), and the Internet. We will use Zoom, a videoconferencing platform supported in Window, Mac, Linux, and other virtual desktop environments. Zoom also includes a recording module that is consistent with HIPAA security requirements. We chose Zoom because its technology enables high definition, low latency, and is error resilient.
We will send the dyads randomized to SPIRIT remote the necessary equipment (e.g., webcam, two-way earphone) if they do not already have it. The patient and surrogate will need to be in the same room to participate in SPIRIT remote session. Detailed instructions about how to set up the equipment, room setting, a link to Zoom, and call number will be sent by email 1-2 weeks before the scheduled SPIRIT session. A research assistant will call the surrogate to walk through the instructions and problem solve. An observer will sit with the SPIRIT interventionist in every SPIRIT remote session to document and problem solve any technical issues.
Pretesting of SPIRIT in-person, SPIRIT remote, and refinement-Pretesting will involve 20 dyads of patients with mild dementia and their surrogates recruited from a Memory Care Clinic at Emory. Inclusion criteria for patients are: (a) a diagnosis of dementia; (b) a CDR score ≤1 (mild dementia); (c) a recent MoCA score ≥ 13 or MMSE score ≥ 18 (a threshold for ACP [30] [31] [32] [33] ); (d) have a computer and internet connectivity at home; and (e) have decision-making capacity to consent to a low-risk study (risks only of inconvenience, emotional discomfort or fatigue) determined by a score >14.5 on the University of California San Diego Brief Assessment of Capacity to Consent (UBACC) [34] . The 10-item UBACC screens for decision-making capacity (each item score ranges 0-2), requires less than 5 minutes to administer, and has been validated in people with ADRD [35] .
A study invitation letter signed by the clinic director and principal investigator will be mailed to patients meeting the criteria a) through c). This letter will include an opt-out postcard. After 2 weeks, a research staff member will call potential participants who have not returned the opt-out postcard to explain the study and schedule a brief meeting at the clinic during their upcoming return clinic visit. Because nearly all patients with dementia visit the center with a family member, potential surrogates should be easily identifiable. However, to make sure those family members are the persons who are likely to be involved in treatment decision-making as the patient's condition progresses, we will use a short investigator-developed set of questions [42] , a 2-minute Surrogate Selection Guide used in our previous studies. Surrogate eligibility criteria include: (a) 18 years or older (to serve as a surrogate decision-maker, the individual must be an adult); (b) chosen by the patient; (c) have access to a computer and internet connectivity in a private setting, e.g., either the patient's or the surrogate's home and being able to use email (to receive URL links to Zoom); and (d) able to understand and speak English. Patient-surrogate dyads without videoconference capability via a home computer or tablet will not be eligible for this study, but we will obtain descriptive statistics from them for comparison purposes and in anticipation of determining the real-world applicability of SPIRIT.
After the willing patients and their family caregiver have checked in at the clinic on the day of their visit, a recruiter will approach them to explain the study purposes and procedures in detail. If they are interested in participation, the recruiter will administer the UBACC to screen the patient for decision-making capacity. With a patient whose UBACC score is higher than 14.5, the recruiter will determine whether the person accompanying the patient is an appropriate surrogate decision-maker using the Surrogate Selection Guide. Written consent will be obtained from each member of the dyad. Upon their consent, baseline assessment, the SPIRIT session, and post-intervention assessment will be scheduled. Each member of the dyad will receive a $30 gift card at completion of the study.
The first 10 dyads will be randomly assigned to SPIRIT in-person or to SPIRIT remote.
Dyads will be assigned using a randomization sequence created in SAS 9.4 with a 1:1 allocation using random block sizes of 2 to ensure balance between the two arms. One interventionist trained for both modalities will conduct all sessions. In-person sessions will be conducted in a private room in the clinic. For remote sessions, dyads will participate from their home, and the interventionist will use a videoconferencing workstation in a private room in the School of Nursing. All sessions will be audio-recorded and reviewed by the principal investigator for fidelity assessment. After completion of each session the interventionist will make field notes to document what did or did not go well, reasons for interruptions or difficulties, and contextual factors that cannot be captured in the audiorecording.
Post-intervention assessment (2-3 days post intervention): A research assistant (who is not the interventionist) will call the dyad to complete questionnaires assessing the dyad's preparedness for end-of-life decision making. Each person will provide his/her answers in private. As done successfully in our previous studies with seriously ill patients, the research assistant will ask the survey items in segments, offer repetition, offer the item response options in segments and verify adequate comprehension (enhanced consent techniques). After the outcome assessment, the research assistant will conduct a brief semi-structured interview (10-15 minutes) with each member of the dyad regarding: the overall experience with SPIRIT; any facets that the participant found helpful/not helpful and the reasons; pacing, length, and modality; and suggestions for improvement. Interviews will be audiorecorded and transcribed.
Analyzing feasibility data and patient/surrogate input: The interview transcripts will be transferred to ATLAS.ti for analysis. Traditional content analysis techniques [36] will be used without preconceived categories [37] . Based on the results from the content analysis of the patient and surrogate interviews and field notes, the investigative team will identify areas of the intervention that are consistently identified as problematic and thus require immediate modifications. The team will refine the intervention before the next set of pretesting.
The second 10 dyads will be randomly assigned to either SPIRIT in-person or SPIRIT remote to evaluate the revised or refined areas of the intervention. The same procedures used for the first 10 dyads will be performed (unless any procedural adjustments have been made based on the initial pretesting). Using the same analytic approach, the team will make final adjustments to the intervention as needed.
Stage 1B: Evaluation of the feasibility/acceptability, and efficacy Study design and rationale-We will conduct an RCT with three groups: SPIRIT inperson, SPIRIT remote, and usual care (wait-list control). We will recruit 120 dyads of patients with early stage dementia and their surrogates. The groups will be stratified by race (white vs non-white). Both SPIRIT in-person and SPIRIT remote will be delivered by trained interventionists. The primary outcomes are patient and surrogate self-reported preparedness for end-of-life decision making. These will be measured at baseline and shortly after the intervention (by phone in the next 2-3 days). Additionally, we will compare 1) the completion rates of advance directives among the three groups, and 2) surrogate perception of the impact of the treatment conditions at 1 year post intervention. The perceived impact will be assessed using semi-structured telephone interviews with surrogates of patients who have progressed to moderate dementia (severely impaired cognitive and daily functioning; a CDR score=2; anticipate 22% based on previous research [38] [39] [40] [41] , which will be ~26 surrogates) and 20% randomly selected surrogates of patients who have remained in the same stage at 1 year (~18-20 surrogates).
Setting and participants-A total of 120 patient-surrogate dyads will be recruited from the Alzheimer's Disease Research Center at Emory and Emory Geriatrics Clinics. Patient eligibility criteria include: (a) diagnosed with dementia; (b) a CDR score ≤1 (mild dementia); (c) a MoCA score ≥13 or a MMSE score ≥18; (d) able to understand and speak English; and (e) a UBACC score > 14.5. There will be no age limitation, but nearly all patient participants will likely be 60 or older. Exclusion criteria are (a) lack of an available surrogate, (b) uncompensated hearing deficits, and (c) already has an advance directive (determined by the patient's medical record and confirmed by the surrogate).
Recruitment and consent procedures-The recruitment process will be similar to that of Stage 1A study. After the willing patients and their family caregiver have checked in at the clinic on the day of their visit, a recruiter will approach dyads to explain the study purposes and procedures in detail. If they are interested in participation, the recruiter will administer the UBACC to screen the patient for decision-making capacity. With a patient whose UBACC score is higher than 14.5, the recruiter will determine whether the person accompanying the patient is an appropriate surrogate decision-maker using the Surrogate Selection Guide. Written consent will be obtained from each member of the dyad.
Randomization-The statistician will generate a randomization scheme using stratified (by race), permuted block randomization with block size 6, using a random-number generator. Dyads will be randomized with equal allocation (1:1:1) to SPIRIT in-person, SPIRIT remote, or usual care. Due to the nature of the intervention, blinding dyads to their group allocation is impossible, but the research staff assessing outcomes will be blind.
Immediately after the completion of the baseline assessment by phone, the data collector will open a sealed envelope to identify group assignment and schedule an intervention session to take place ~2 weeks hence for SPIRIT in-person or SPIRIT remote, as well as a follow-up data collection session in the next 2-3 days. Any equipment needed for Skype set up will be shipped if a dyad is assigned to SPIRIT remote.
Comparison condition: Usual care-At the ADRC clinic, an advanced practice nurse provides written information on advance directives to a patient and his/her family caregiver at the diagnosis of a dementing illness, reviews this information, and encourages them to complete one. This typically takes 10 minutes. Patients and their family members may be referred to attorneys who can assist them in completing an advance directive. If completed, the presence of an advanced directive is documented in the electronic medical record and a copy of the document is scanned to the electronic chart. Patients and families may be referred to a support group organized by a social worker in which legal and financial issues are discussed with a lawyer. At the Emory geriatric clinics, physicians or advanced practice providers conduct advance care planning discussion with the patient and family member during an annual wellness visit to explain about advance directives, including completion of those forms. These discussions take about 30 minutes. We will review the patient's medical records at baseline and biannually to track usual care.
Interventionist training for SPIRIT delivery-Interventionist minimal qualification is having at least 2 years of clinical experience in caring for people with dementia as a nurse (RN or APRN) or social worker. Interventionist training will consist of a 3½-day competency-based program used in our previous trials using training manuals. Module 1 (1 day) focuses on understanding ADRD and end-of-life care issues, communication as key to improving end-of-life care, and the Representational Approach (theoretical underpinnings of SPIRIT); Module 2 (1 day) is a skill-based session on delivery of the SPIRIT intervention (e.g., communication behaviors and enhanced consent techniques), including role plays; Module 3 (1/2 day) focuses on videoconferencing procedures and etiquette, features of Zoom, and handling technical problems. A 2-week practice period is then scheduled for integration of skills. Module 4 (1 day) involves skill-demonstration and certification.
Intervention fidelity and monitoring-To promote consistency and quality of intervention delivery, the SPIRIT Interview Guide will be used during each session. To monitor fidelity, we will use two data sources. The SPIRIT Interview Guide will direct the interventionist to document performance data after each patient-surrogate dyad encounter; the Guide has a checklist of SPIRIT components, including start and finish times, and brief self-evaluation. As in our previous studies, all intervention sessions will be audio-recorded. Every 2 months, 50% of sessions randomly selected from SPIRIT in-person and SPIRIT remote will be reviewed by the PI (approximately 2 sessions from each group). Using the modified Treatment Fidelity Assessment Tool, the interventionist's adherence to intervention content, process, and duration will be evaluated on a 3-point scale (1=appropriate, 3=skipped). Problems detected including drift from protocol will be discussed with the interventionist and re-training will be provided if adherence is < 80% based on the Fidelity Assessment Tool.
Participant retention-The following strategies will be used to maximize participant retention: (a) obtain backup contact information, (b) make confirmation phone calls 2 days prior to each appointment, (c) make scripted monthly check-in calls, (d) send holiday and special occasion cards, (e) assign the same data collector whenever possible, (f) compensate each member of the dyad as a token of appreciation ($20 at baseline, $25 at postintervention assessment) and surrogates who complete the 1-year follow-up interview ($30 at 12 months); and (g) use a cell phone matched to the participant's wireless network provider whenever possible (so that their minutes do not run out).
Data collection and measures
Feasibility-Feasibility of recruiting and retaining patients with mild dementia and surrogates for SPIRIT in-person and SPIRIT remote will be assessed by tracking the numbers of dyads who are eligible and who agree to participate, and reasons for refusal and withdrawals. Feasibility of conducting SPIRIT will be assessed by tracking the number of dyads who complete their session, the number of incomplete or interrupted sessions, and the minutes required to complete all sessions. Of particular relevance to generalizability, we will also explore whether these variables are associated with patients' MoCA or MMSE scores.
Acceptability-Patient and surrogate acceptability will be assessed using the 10-item ACP Acceptability Questionnaire developed from our previous trial. 24 Participants are asked how strongly they agree or disagree (4 to 1) with statements about their experience with SPIRIT sessions, including duration, interactions with the interventionist, level of comfort and satisfaction. Higher scores indicate greater acceptability. Each patient and surrogate will complete this survey following the preparedness outcome measures after the intervention.
Preparedness for end-of-life decision making (measured at baseline and 2-3 days post intervention)-Dyad congruence will be assessed using the Goals-of-Care
Tool [21, 23] , which has been modified to include two scenarios relevant to the context of ADRD. In the first, the patient has progressed to advanced dementia and develops a severe infection and is admitted to a hospital; the medical team believes recovery unlikely and continuing life-sustaining treatment would no longer be beneficial. There are three response options: "The goals of care should focus on delaying my death no matter what, and thus I want to continue life-sustaining treatment", "The goals of care should focus on my comfort and peace, and thus I do not want life-sustaining treatment", and "I am not sure." In the second scenario, the patient has progressed to advanced dementia and develops a severe infection. The nursing home staff is asking whether the patient should be taken to an ED, which will lead to hospitalization with life-sustaining treatments. Patients and surrogates complete this tool independently and their responses are then compared to determine dyad congruence --either congruent in both scenarios or incongruent. If both members of the dyad endorse "I am not sure," they are considered incongruent.
Patient decisional conflict will be measured using the 13-item Decisional Conflict Scale (DCS), a validated measure in the context of end-of-life decision making [20] ; higher scores indicate greater difficulty in weighing benefits and burdens of life-sustaining treatments and decision making (range 1-5; Cronbach's α = 0.8-.93 [20, 21, 23, 43] ).
Surrogate decision-making confidence will be measured using the 5-item Decision Making
Confidence (DMC) scale (Cronbach's α = 0.81-0.90 [21, 44] ); higher scores reflect greater comfort in performing as a surrogate (0="not confident at all" to 4="very confident"). DMC assesses a surrogate's confidence in: knowing the patient's wishes, ability to make treatment decisions even in a highly stressful situation, ability to seek information about risks and benefits of medical choices, ability to handle unwanted pressure from others, and ability to communicate with providers about the patient's wishes.
Completion of advance directives (at 12 months)-A research assistant will review the patient's medical record to determine if the patient has completed an advance directive (a medical power of attorney or living will) by 12 months. If there is no documentation, the research assistant will call the surrogate to confirm.
Surrogates' perceived impact of SPIRIT (at 12 months)-Approximately 44
surrogates will participate in a semi-structured interview by phone: approximately 26 surrogates of patients who have progressed to an advanced stage (CDR score > 1; 22% progression rate [38] [39] [40] [41] ) and 20% randomly selected surrogates (stratified by SPIRIT modality) of patients who have not progressed (~18-20 surrogates). A research assistant will review medical records to identify if a patient's dementia has progressed. Staging is well documented for dementia patients (they are followed at least every six months) and thus is easily identifiable.
A trained interviewer/research assistant will conduct the interview using the Perceived Impact Interview Guide, which includes questions about surrogates' experiences with the treatment condition, the perceived impact of the treatment condition on their loved ones and themselves, and what they found most and least helpful and why. This 15-30 minute interview will be audio-recorded and transcribed.
Descriptors and potential covariates (collected at baseline)-Patients and surrogates will each complete a Sociodemographic Profile which includes demographic information and previous end-of-life decision-making experience. Patients' clinical characteristics, (date of dementia diagnosis, CDR score, MoCA or MMSE scores, and comorbid conditions) will be abstracted from the patient's medical records.
Data analysis plan
Analyses will be intention to treat with all available data from all participants. Preliminary analyses will include summarizing variables with descriptive statistics. Distributional assumptions will be assessed, and the data transformed as necessary. Baseline characteristics will be examined to explore possible between-group differences using analysis of variance and chi-square tests as appropriate. We will investigate missing data with pattern analysis for data missing at random or missing not at random and use maximum likelihood or multiple imputation appropriate for each type to impute missing values. We will conduct sensitivity analyses to encompass different scenarios of assumptions and evaluate consistency or discrepancy among them.
Feasibility and acceptability-Data on feasibility and acceptability will be summarized using descriptive statistics (%, means [SDs] , and 95% CIs). For feasibility, data on recruitment, retention, and completion of SPIRIT sessions will be compared to those from previous SPIRIT trials; e.g., dropouts < 4% (seen in our efficacy trial [45] ) will be considered successful retention. SPIRIT will be deemed acceptable to patients and surrogates if >75% of responses exceed an average score ≥3 (of 4) on the acceptability measures.
Preliminary efficacy
SPIRIT effects on the preparedness outcomes: For analysis of dyad congruence, a binary outcome (congruent or not congruent), a generalized mixed effects logistic regression model will be used. A random intercept model will be used to account for dyad level variation over time while treatment group, time (baseline and post-intervention), and treatment x time interaction will be treated as fixed effects. If there is a significant treatment x time interaction (α<0.05) (an overall treatment effect), then two contrasts will be tested for individual treatment effectiveness (usual care vs SPIRIT in-person and usual care vs SPIRIT remote). Adjustments for multiple pairwise comparisons will be made using Tukey's test.
For patient DCS and surrogate DMC scores, we will use linear mixed effects regression models, adjusting for potential covariates as appropriate.
SPIRIT effect on advance directive completion (secondary aim): For this binary outcome (completed or not completed) measured post intervention, the probability of completion will be estimated for the three groups using logistic regression. Baseline characteristics that differ by group will be adjusted. Adjusted mean completion proportions will be compared between groups; Tukey's test will adjust for multiple comparisons.
Surrogates' perceived impact (secondary aim): As in our previous work [46] , qualitative analysis will use content and thematic techniques [47] . Initial coding involves line by line examination, labeling, and organizing of data into segments, preserving detail in participants' words [48] . To optimize validity, codes and definitions will be reviewed and refined by the research team and applied to subsequent interviews [49] . Related codes will be grouped into categories representing aspects of the surrogates' experiences. Similarities, differences, and trends across cases will be examined [50] . Then, data will be organized into themes. Discrepancies will be resolved by consensus. To explore differences in themes by dementia progression and by treatment condition, we will count the occurrence of themes ("quantitizing") [51, 52] ; the occurrence of each theme will be counted only once for a participant even if it is mentioned more than once. The data will be graphed to facilitate pattern interpretation [53] .
Power calculation and sample size justification
Our sample size of 40 dyads per group can detect preliminary efficacy of SPIRIT in-person or SPIRIT remote (compared to usual care) on two preparedness outcomes based on effect sizes of the SPIRIT intervention in our previous studies [20] [21] [22] [23] 25] . For dyad congruence, we observed large effect sizes (OR=4.4-8.7) at 1 or 2 weeks post intervention [21, 25] , which would require only 10-20 dyads/group to achieve over 80% power. For patient DCS, a moderate treatment effect (Cohen's d=.53) was observed [25] , which would require 21
patients/group to achieve 80% power. Thus, with a sample size of 40 dyads per group, power to detect similar effect sizes of dyad congruence and patient DCS is excellent (>90%) after accounting for attrition and any unbalances in baseline characteristics. For surrogate DMC, a significant treatment effect was observed at 2 months post intervention [23] , but at shortterm (2 weeks), the effect size was negligible (Cohen's d=.02) [25] . Therefore, we plan to carefully investigate trends and obtain an estimate of the effect size for the ADRD population instead of solely focusing on hypothesis testing.
DISCUSSION
In this paper, we have described the study design and methods of an NIH Stage I behavioral intervention development trial of SPIRIT. Stage I behavioral intervention development research can include the generation of a new behavioral intervention as well as the modification, adaptation, or refinement of an existing intervention (Stage IA), and it culminates in feasibility and pilot testing (Stage 1B) [11] . SPIRIT has been developed and tested in three other patient populations [20] [21] [22] [23] [24] [25] , advanced kidney disease, heart failure, and cardiac surgery. While SPIRIT is likely to be applicable to persons with mild dementia, such an application has never been studied. Therefore, this Stage I behavioral developmental research study will a) modify SPIRIT for individuals with mild dementia and their surrogates, and b) rigorously test its feasibility and demonstrate the hypothesized effect.
These are necessary and highly important steps because the population of persons with mild dementia is distinctly different from the populations in which SPIRIT has been tested and validated. Specifically, mild dementia itself is not life-threatening but persons with this diagnosis will soon lose the ability to advocate for themselves with respect to end-of-life care. In fact, it is customary to exclude people who have been diagnosed with dementia from clinical trials precisely because they may have impaired decision-making capacity. It is possible that SPIRIT may be more emotionally taxing for this population than it is for others with advanced chronic illnesses, or they may not even want to participate in the SPIRIT trial. It is also possible that the SPIRIT interventionist may find it more challenging to conduct SPIRIT sessions with people with early stage of dementia and their surrogates than has been the case when they conduct sessions with persons who are more physically ill and likely closer to end of life. These possibilities necessitate a Stage I study of SPIRIT with this new population.
As in our previous studies of SPIRIT, we chose individual randomization because intervention spillover to the control condition is very unlikely. The intervention will be delivered by a trained interventionist, not a care provider, in a private room at the clinic or via videoconferencing at home, and thus it is nearly impossible for care providers to obtain the knowledge and skill related to SPIRIT to change their ACP practice. We chose race (white vs non-white) as a stratification factor to ensure equal allocation of race to each treatment condition to control for race as a confounding variable [54] .
The most challenging aspects of designing this intervention trial were: a) determining an optimal follow-up time point and data collection mode to minimize the potential influence of patients' cognitive impairment on the outcome assessment, and b) maintaining blinding of data collectors. The first follow-up time point (2-3 days post intervention) is to evaluate the impact of SPIRIT on preparedness outcomes while minimizing the potential influence of the patient's impaired ability to recall what was discussed during the SPIRIT session (i.e., the patient needs to recall what he/she clarified as goals-of-care preferences). We considered measuring the outcomes immediately following the intervention, but this would preclude blinding the data collector. The second follow-up time (12 months post intervention) was chosen to maximize the number of patients whose conditions might progress to an advanced stage within the study period so that we can explore how surrogates experience having or not having an in-depth ACP discussion before the window of opportunity has closed. Although not ideal, telephone-based data collection was chosen to assure blinding of data collectors and to reduce participants' travel burden.
As in our previous studies, we chose usual care as a comparison condition rather than an attention placebo control group for two reasons. First, currently there are no methodological standards for constructing attention placebo controls in trials of psychoeducational interventions [55] . Second, in the context of preparing for future medical care and end-oflife decision making, an attention placebo group (information and discussion irrelevant to the context) would not meet the participants' expectations or motivation to participate in the study, and could cause a high refusal rate, dissatisfaction, and disproportional dropouts [55] . We will offer either SPIRIT in-person or SPIRIT remote per preference to dyads in the control group at the completion of the 1-year follow-up if the patient has not progressed to moderate dementia. The same approach was used in our previous efficacy trial with 12-month follow-ups, and a wait-list control did not result in disproportional dropouts (SPIRIT [5.5%] vs usual care [2.0%]) [23] .
Although it is not ideal, in the context of mild dementia, we will focus on short-term preparedness outcomes, rather than on actual end-of-life outcomes such as post-bereavement distress for surrogates, because such efforts are not feasible in this 5-year study due to the protracted nature of dementia trajectories (i.e., death is not imminent). Instead, we will evaluate whether SPIRIT in-person and SPIRIT remote result in an embodiment of the patient's wishes (i.e., advance directives) by 1-year post intervention as an exploratory aim.
In another exploratory aim, we will interview a sample of surrogates at 1 year to assess the perceived impact of the intervention conditions.
The SPIRIT intervention has the potential to serve as a foundation to help family members navigate the decision-making journey as a patient progresses to an advanced stage. It can facilitate open discussions about the trajectory of dementia, offer a deeper understanding about the patient's values, goals of care, and possible future treatment choices. Testing SPIRIT with people with mild dementia and their surrogates can be used as a model for conducting ACP discussions with all types of dementia regardless of etiology or course. SPIRIT tested in this population will be generalizable to other neurodegenerative disorders in which there is initial mild cognitive impairment followed by progressive dementia. We believe this Stage I behavioral intervention development trial of SPIRIT will generate new insights to fill the critical void of knowledge regarding how to improve ACP for people with mild dementia. As these individuals will inexorably progress to advanced dementia they will likely require complex medical care for some time into the near future. 
